U.S. DEPARTMENT OF THE INTERIOR

154¢

PREPARED IN COOPERATION WITH

PROFESSIONAL PAPER 1497-C

[ 1 530
U.S. GEOLOGICAL SURVEY 150 STATE OF ALASKA DEPARTMENT OF NATURAL PLATE 1
: 2 CF RESOURCES, DIVISION OF GEOLOGICAL AND GEOPHYSICAL SURVEYS "
. o © O(\,e Tg 13
ol 5 e Tt 1500 o 1390 ) 650
3 (e}
EXPLANATION o < ?m“:lg i 1470 AMIeKR),  142° — T < < 3
: . % o Yy P Sa, h@‘ 3 146° 145° Kg,  LrriGNsesi®) 144° 143° . 2. Q
The metamorphic scheme used to compile this map (Zwart and others, 1967; fig, 4; table 1) is based k 4 GN(eKP) & =
on pressure- and temperature-sensitive metamorphic minerals. Metamorphosed rocks are divided into three ° < ’ Mid % 4@
facies groups based on increasing temperature: (1) laumontite and prehnite-pumpellyite facies (LPP), Mu,d AY p 'f : 4}
shown in shades of gray and tan; (2) greenschist facies (GNS), shown in shades of green; and (3) epidote- e Q} S 0 © % 4 o€ 7 /b
amphibolite and amphibolite facies (AMP), shown in shades of orange. Where possible, the greenschist- o - -
facies and the epidote-amphibolite- and amphibolite-facies groups are divided into three facies series on the -
basis of pressure. H, |, or L in place of the final letter in the symbol used for a facies group indicates a high-, N 2R
intermediate-, or low-pressure facies series, respectively. Numerical subscripts are used to differentiate —_—
between units that have the same metamorphic grade and age but that are thought to have different e ;
metamorphic histories. GNS(eKmP2) “kat_f A2
Titn S (s
USE OF METAMORPHIC COLOR PATTERNS AND SYMBOLS " “7 ¢ > ;
0"'0 : ° o y 7
Metamorphic-facies designation—Age, or bracketing ages! of metamorphism given in parentheses. B £ e e 5 Forty Mile
Letters preceding age: |, late; m, middle; e, early. (For example, GNS (eKP) indicates greenschist- .2 AMP(eK) 9, ; \
facies metamorphism occurred sometime during Paleozoic to Early Cretaceous time) \\N? ¢ Kg g% Kg < D
Undifferentiated facies groups or series—Dominant facies or series given first 0 y > e X .oef
) ‘ . : ) K y < T T R
Undifferentiated greenschist and amphibolite facies 3 Q —-}-_P::_: - s
X ' T =
¢ 2o —+— —+
Undifferentiated high-and intermediate-pressure amphibolite facies [~ i % ﬁ—f— 3
2 ; o) e —
Transitional between two facies groups or series—I_ower grade or pressure facies given first /?l [27) - S M eﬁ. .
Transitional between prehnite-pumpellyite and greenschist facies -0 g I s 5' = : ek Dawson i\d‘l'ke 60
e NG
‘ e GNS(eKR) .
AMP(eK) Transitional between low- and intermediate-pressure amphibolite facies s  Deita Sixtymile
: % ‘ —— y \o y
: ' = ; A
Polymetamorphism et < 2 77 1 % )d(‘\' .
LA R L AR LN Two phases g am ; / o ' j' .é'
- -
=== AMPIEKDL = = Vertical stripes—Older phase (AMP (eKD)) £ LU B o P T T & T A | )
wuas wuw ; ; %a % O T O R PO e A AMP(eK) ‘ §
C--+GNSIeK) T2 Horizontal stripes—Younger phase (GNS (eK)) ‘ “ o8 BEaEEEsg=ust s .:,‘- e ageiie b Bascfessues 2 / ¢ Kg ()
Nt 0%y o8 /(o g LA/ ‘ e\
BN N . < Lo\ N 0 0 b % SN ake ) ~ 'ﬁ .
SOSOS 0500 Area of migmatite 0 . & D 60%0},‘2 ?f S-, ’ -, e ‘ e, = /
+++_|_+— o gb < o 0".%0'0 aﬂ 00 :Q & : TI‘ iden -: .’%‘ G‘as
 —+_, —+_, —| Strongly metamorphosed pluton—Metamorphic-facies designation of pluton considered to be o o\ Glacie O Nl E
e that of surrounding metamorphic unit; protolith age of metaplutonic rocks given in text f\,\(“ Qs g
P 17 LLLLLLL LT L = b i d tosheve Been 1T R S ’ : ::i |
IR Weakly metamorphosed pluton—Known to have been or inferre \ F§ (L L / a (0
metamorphosed under low-grade metamorphic conditions (prehnite-pumpellyite- or CiPQ(/S\NL(e‘I’Cl - = PPIGNL(eK) L) N ! )
lowermost greenschist-facies grade) along with its wallrocks. Protolith age of ‘e PlekD) ° ] Ve o A
metaplutonic rocks given in text e S GNS(eK), o ey > - .er & \3 N
ogl Location of metamorphic-mineral occurrence—a, andalusite; ¢, cordierite; cs, crossite; gl, & T - i S )
glaucophane, k, kyanite; |, lawsonite °s ( (o Ol - et p - 27 LG stewart X
022 Metamorphic-mineral locality and number—Shown on plate 2 and referred to in table 2 t L P ! _ - = ] o el LT - L i et N iver D 5
(#] | A g . am 3 e
S =3 e Qs T % \ Yeumam 7Y St
\ o & gl B, y . % L) ¥ %
GRANITIC AND OTHER ROCK SYMBOLS 63° | A | U A HRD ’
. . . . - GNI(eTIK) w* /be
(Areas shown as granitic rocks may include some intrusive rocks of intermediate or mafic & ‘ %\ & <3 AMP(eK) 1 o~
composition and some related volcanic and hypabyssal rocks) Benali horrile o) ] AMP(eK) S >, AMP(eK)
Qs Surficial deposits (Quaternary) : 5 @ \ ﬁ{‘ / Sutzmi °© \ -
%‘-F ' 5 _:"LPP(eTIKh N 3 %"v\ L ( S ':! o ' 'g %ﬁﬂp( ' 2 J
\ g ~ _% { & \ e G =33
Fostmetamonphic granific fugls = . T MT. HAYES 683 as - ! \ R = - \ v,
Tertiary, Tertiary and (or) Cretaceous, Cretaceous o Sy \ (, ________ - 7 = =F : ® s u AIO n
o\ [ T Saasls L EEsmEmen =mm Py ; ﬁ W) - S
- L L PPBNS(IKJ) o) (e aQ GNS.AMP() ") SRyl sEsnsssfennnnn
>, L a ad C -\;”"‘j <> )e p - < SEEEEssdseeEEnEeN K o =
> 1 S SEENY 4 e RO O 4
meelil N Aysannnnny
N - f b =
Synmetamorphic granitic rocks xR E RE SERVATION ° e Fuas
Latest Jurassic and earliest Triassic late-metamorphic intrusive rocks B 7o saan D
1) 8 “‘,‘ < = £ R= Emmms (,% > 4
) et SN R B 3 =& s
Synmetamorphic and synkinematic granitic rocks = N f R ERERRE | O DRER e b )\ (O eyt e % ; s d 3 -GNS(IK ! &
Early Tertiary and Late Cretaceous, Late Jurassic, Middle and Early Jurassic §, ? ) 4 =0 ( o&}
: 1B 1 N Qofpssin, ©
=3 Chis ochina."\ Qs 4’
S ; @
<
Undivided mafic and ultramafic rocks 0o . ® P
Jurassic Border Ranges mafic and ultramafic complex—After Burns (1985) s / o
e o Snag We[ll Z ey
e
Ultramafic rocks—Unit may also include minor associated layered gabbroic rocks o : (,J \
and pillow basalt @ Cr 235 wind
Jurassic, Devonian, Mesozoic and (or) Paleozoic 62° 3 e Nis ll '
Area of unmetamorphosed volcanic and (or) sedimentary rocks 4:: /8.0
\\ ) ) o]
¢ 2 Glennall ] LPRGNS(IKJ) s 62
LINE SYMBOLS . B
Contact or boundary between metamorphic-facies units—Dashed where SR Taz lina R S
approximately located; dotted where concealed; may cut across v <
premetamorphic faults. Delineation of dotted contacts or boundaries =
under areas shown as glaciers based on exposure of nunataks and (or) %
on extension of contacts or boundaries along strike between areas in 3 Tintt
which bedrock is exposed . 3 0 o o Wittow AMP(med) 2 Lake
High-angle fault—Dashed where approximately located; dotted where & o0 + GNS(eTeK) - T
concealed. Arrows show relative horizontal movement \) © - Ju R s '\')ef <
v v v Thrust fault—Dashed where approximately located; dotted where % op __oHou e %" %
concealed. Sawteeth on upper plate o Voa—F » River 3
o asil| =
v v v Low-angle normal fault—Sawteeth on upper plate Susitn ¥ f—;\;/ o ; si aobr\g /{st, AR bl 2=
_.—"-- C 7z =
WW Contact-metamorphic aureole—Approximately 1 km or more in width e 2 Qs i:nw°°do U Caatan o ; ~ (8&
\& 0 Eklutngz4= . Z < &
—uw uu  Sillimanite isograd—Ticks on high-grade side ST c«(\' ¢ ‘ W o S S
%hnF e PO e fes 3 = z o%'r rasies) N N N
VALDEZ 86 ol D mmedvepty 7N f of Jmu klutna* (7 N ' Lake CoAMPUICEEs S Lot =
—l———— 1:250,000-scale quadrangle—Boundary, name, and map reference Y 8 A AL SN . + GNS(eTl T
. °o x . €I GNL(eTIK) = o S K l uane
=7 ',o" b O LPP(eTY) ke
(‘({(& '\/((/)2/‘(1 \b\s Glacier—Shown with color or symbol of unit inferred to underlie it Anchoryge ! X ' .
SIS\ based on exposure of nunataks and (or) on extension of 61° O Munaika /- Z : = >
contacts or boundaries along strike between areas in which ﬁ } a = 2\
bedrock is exposed. Areas shown as unmetamorphosed = s ; h )) ¥ G
volcanic and (or) sedimentary rock within the boundaries of ire Isla, PR N ¥R E~ /) = s £ / A R >
the Bering and Malaspina glaciers probably also include & « S AN Vald N &= 77 7=\ e g NS GNS,AMP(W Seme o — N
s 3 NS == A = % N7 75 +LPP(eTIK) < - ( = > g1°
Quaternary surficial rocks iy » 2 AN NS (/fra;fr\tx _ N P ' e V. Qs 3 7 Gy \'sJ/ = & ; s
ki Ba? . r/ AN PR [ Ny s = - 2 =3 U GNLIETIK) Hanagira P X — s T
1Standard abbreviations for metamorphic ages are: T, Tertiary; Mz, Mesozoic; 0 % % ayls @ Girdwood / ,‘/\/,{,\ RSP £ ; < +8 520 B
K, Cretaceous: J. Jurassic: R, Triassic; Pr, Paleozoic; M, Mississippian; D, Tw[n g o 2 27 o 5 W\ :‘Q N Q e — ( CARTHY' 87 - an Al ',/ﬂ
Devonian ake % 4 : Hgpe & =27, )1 $°J N P = - Nt itlh, DY,
o, B ¢ / ~ i ¥ : & ¥ N S ; o
4 ! 7 A et Y A K
5‘ a N7 / ortage Q s [ | QP’ X g : £
a 0 (\} Oc N °'.,' 6 / 2 i i 1 4 R £ /
- ?‘- 9 & v o_ = P i “‘ . AN
((;"J'f-\ ; Silvertip ; % : 7/ d ] 1 L PO r: ) 2, W )
- 2960 1 { { Ay e ﬁ : A 3 v //” \ 4
Ker o ~ VNN AN AL _ ( Al Ll les
enaj 3 Qs I ll,\l/ ) \ )\ ) J}L 5\ ’ S ’(&Of / \ 7 >
i ': f ) \ 5 p /& s and - o / -~ e % I/
ng S < f 1 i ﬁrr" | S ) : \\,\- : . - 5 P “\ : - . /j
Lo GNL(eTIK) fﬁ o rin ’IV b - g g
Kﬂ/gi” Kali fonsky Sqladtna ','v ’ { 2, /l . ; b, ,9’ L[lla / Sound o Ba,y )
sland = of - i g Harbar S Y = o A OI’C e
Cohqe o Kasilofe 8 ssAN= 730 : Hawkins I_« ¢ : o
g 4 T & ‘ { i
2, o L%L[ak a&.e = ,I yl)) 7 o he | I ;:] )
<@ o ¥ o e Kend L ¢ ‘
Clam Gulg .-' g | / 2 E ) = i
s . J J Qs i SR
o /J MOQS%A Ve Q S e 5 Ilggs i MR Y
0 ;! R ~ QU e o mchmbfook : \\ ‘ J ) X
7 ustumod ==\ X 2 Island i
J . . X ‘ y 5 ~\:‘\\‘ - h 1 & \
e e T\ & 7 B N f S / I LT
%\ Whhilchik B 5 e 7 ot s Q\ ward a Cape Hinchinbrook // / l‘ I! ! l,’ ‘l)) il
, r'.o' ///:_. // ". -\ 5 // ]////I/ I) ”Illll d l{/' ‘ X
: ~ 4 ‘l — v s e 494/ )) ) 80°
; *hi Happy vailey Qs * ‘ Wz i A, y
Chingna =N 3 N : R = A ¢
g Qy O Vl K E o — - - L . ___].PP(eT) ’/ 7 % 2 A
Village ™~ b & A\ J = o = A7 33’ ot % CORDOVA 96 3 7
tSKkin g - = A 2 3t ALIE
B, K rnoP\[[//|FZ 7~ —2%, 7~ ég oy 0 ; X0 x Point Qs g 2 {
r init O AnHS cc;e j “/'/ﬁi =/ FRCTUN QU e LPP(eT) 1% (Patton Ba Copeiickiing Iey B - ’// i
o na Pt /7))', 7 = Q&‘@ Junken . 4 ey B ( j/ ; A
) 7 77 o Point Riou ) '>
Jhicr X N “Wooded I U
b : .IZ/:-__/’;}/ ) ! = nd ) s X “
rsus Cope - illers - P <=2 3 Al - ing S ! ‘
anding = . %U ~plgs Bl}’ Cape Cleare
Kac/ze,m(} 7 as : @ XY A YAY &, . '
By ‘ % (A Point
ay; . 2 e\ & - Manby e
O Al NIH(meJ) S , ‘ % h . 4‘3!
Islang e Pt Pog shi | Islands N Sutat
T ] Ocean ¢ ape Qs
amis/taé R { Hj,;f )
- i -
24 e Middleton 1 l 4
.- Ly v & |t i F = K A B
SX 4 . S, GNL(eTIK) O F A L A S ;
. ‘fQ. "'.. 3 GNL(eTIK) Gore Pr | 1} 5
Shaw 7 SE o, | FLPPeTI)
L - Y LPP(eTIK)
/ DOVIA 104 - UBACh Islands ! o y
. A .'o "" Dry ayt =
M Bl g é I N AppeTi T | 50°
A "I S J .c" 2 i
it //4// Cape Dojyg, e { 2 BLYING SOUND 105 3%
)y A Baren fsiange .~ Toq e | IS 139°
‘\tf// = \ ."" + = 149°  MIDDLETON 1. 106 YAKU TAT 108 140° INTERIOR -GEOLOGICAL SURVEY, RESTON, VA -1993
2 P 1480 e ICY BAY 107 - 41°
(‘ '.", e 146° 145° 144° 143° 142 Contributors: Wayne M. Brewer, Thomas K. Bundtzen, Robert M. Chapman, Sandra H. B. Clark, Campbell Craddock, Béla Csejtey, Jr., Susan L.
. ',." ; - SCALE 1 :4 500660 Douglass, Cynthia Dusel-Bacon, Robert B. Forbes, Helen L. Foster, Anita G. Harris, Robert G. Hickman, Lincoln S. Hollister, Edward M. MacKevett,
a4 "‘kpalik Ist, o Dark o .,o" ’ Marti L. Miller, Elizabeth J. Moll-Stalcup, Casey J. Moore, George W. Moore, Steven W. Nelson, Warren J. Nokleberg, William W. Patton, Jr., Terry
rk I o g j’erev 1' 25 0 25 50 75 100 MILES L. Pavlis, George Plafker, Bruce L. Reed, Donald H. Richter, Sarah M. Roeske, Kirk W. Sherwood, Thomas E. Smith, James H. Stout, Florence R.
s ainie Uslandy = = Weber, and Gary R. Winkler
: 25 0 25 50 75 100 KILOMETERS
hu'yak (= —— ——— E A Compilation assistant: Susan L. Douglass
- LPP(eT! d ISlan.d NATIONAL GEODETIC VERTICAL DATUM OF 1929
ape N, uksh ; . LPP(eTIK), Dusel-Bacon, Cynthia, Csejtey, Béla, Jr., Foster, H.L.,
% OQ B/ack a';l,ZH {iie 5 P gnosa a Doyle, E.O.A, Nokleberg, W.J., and Plafker, George,
~ METAMO C FACIES MAP OF EAST- AND SOU CENTRAL S cosccniors o egurl o ozes e
R S—— R, | g R RPHI T- AND TH-CENT ALASKA T
\/ LPP(eTI®R 8 Tonks = Professional Paper 1497-C.
‘ » ! Cqg
Jmu - °
8«3\?} LPP(eTTR) (9IS S Complled by
GNI/H(meJ) 3 & LPP(ETIK),
LY e 4 ° Y
s Raspper, I S5 o Cynthia Dusel-Bacon, Béla Csejtey, dJr., Helen L. Foster, Elizabeth O. Doyle, Warren J. Nokleberg, and George Plafker
= ,Sla”d - o Signd
‘ ! ' ; 1993
AROGNAK 115 & 5 e .
Uganig'y e = ar
{/2 b v R 08na am"t AREA SOUTH OF THE BORDER RANGES FAULT SYSTEM
S Portgeys® L Whale 7
- e ]
F - “6(5? an J i Ouzink, Spruce | 580 Undifferentiated, locally mylonitic greenschist- and amphibolite-facies mafic schist and lesser amounts of pelitic Chugach terrane
Ppe Kuliyy .J-»: - ‘ and psammitic schist, metachert, greenstone, marble, and metagranodiorite—Metagranodiorite is of T itional i di . ) . .
5 B Pennsylvanian protolith age. Metamorphism is interpreted to have been associated with the intrusion of e l(;rt::)am:termetalaltle-pres.sure lg\;'setenschlst-facws. to h‘gh'P'ess“fe greenschfst- (blueschist-) facies
(/Q‘;, L e synkinematic plutons of presumed Late Jurassic age my sa ’nlm? C e!l‘lt, mica scd , marble, ar!d fine-grained clastic rocks—Unit occurs as fault-bounded
_;)" , & ‘ Wood Alaska Range (Yukon-Tanana, Pingston, McKinley, Windy, and Dillinger terranes) Undifferentiated, locally mylonitic greenschist- and amphibolite-facies mafic schist, calcareous schist, pelitic or :::j ;z:;é?;o‘yugag?g;g PSS S e, NSl ggeeie ik Bty
KARL Y, < Y Islang Polydeformed and partly or totally polymetamorphosed greenschist-facies metasedimentary and metavolcanic psammitic schist, marble, metachert, and metagranodiorite that have been retrograded to greenschist- . . . - .
IND forlg /. Long 1 ABBREVIATED DESCRIPTION OF METAMORPHIC MAP UNITS rocks—Unit includes schist, quartzite, phyllite, lesser amounts of greenstone, marble, and metachert(?), and singly facies assemblages—Metagranodiorite is of Pennsylvanian protolith age; bedded rocks are probably of Early Prehmte—pumpt_allyxte—facu.as A e, metagramcke, greenstone, metatuff, and metachert—Unit is a mélange
Ka - hing il (See text for more detailed information) metamorphosed metadiorite and metagabbro dikes and sills. Protoliths include Devonian volcanic rocks, probable Pennsylvanian protolith age. Initial metamorphism was synkinematic with the intrusion of Late Jurassic plutons. arglisso includes minor amousts of metalimestone, mafic metaplutonic rocks, serpentinite, and slices of exotic
- Ba Paleozoic sedimentary and volcanic rocks, Upper Triassic carbonaceous and calcareous rocks and limestone, and Retrograde metamorphism occurred primarily during Late Cretaceous and (or) early Tertiary time .bIUBSChISt'faUeS rocks. Metamorphism occurred during Jurassic to early Tertiary time
Cape = Y Cape La?e Tria:c,sic to late Early Cretaceous gabbro. Ages of the metamorphi.c episodes are pqorly known. The first Undifferentiated greenschist- and amphibolite-facies phyllite, pelitic schist, calcareous schist, mafic schist, Prehnite-pumpellyite-facies flyschoid metasedimentary rocks—Unit includes slate, phyliite, metasandstone, and
: gfl'%rf: ity AREA NORTH OF THE McKINLEY AND DENALI FAULTS episode is ?racketed between Devonian and late Early Cretaceous time; the second is probably late Early amphibolite, compositionally variable metaplutonic rocks, marble, and metachert that have been metaconglomerate of the L.Jppe'r Cretaceous Kodiak Formation. Metamorphism occurred during latest
BWm‘{lle - Cretaceous in age retrograded to prehnite-pumpellyite facies—Protoliths include Lower Pennsylvanian bedded rocks, ) Cretaceous and (or) early Tertiary time
Cape, \ r Kb I Nixon Fork. Minchumi 4 White Mountains & ' Amphibolite-facies schist, quartzite, amphibolite, and granitic gneiss that have been retrograded to greenschist- Pennsylvanian intrusive rocks, and Upper Triassic volcanic and carbonate rocks. Initial metamorphism was GNL(eTIK) Low-pressure greenschist-facies flyschoid metasedimentary rocks and oceanic metabasaltic rocks—Unit includes
C’ap‘é : X : J E antishna River area (Nixon Fork, Minchumina, an ite Mountains terranes | facies assemblages—Protoliths and metamorphic age constraints are the same as those described immediately synkinematic with the imtrusion of Late Jurassic plutons. Retrograde metamorphism occurred primarily during metagraywacke, slate, phyllite, semischist, schist, and, locally, metaconglomerate, metatuff, greenstone,
Tkolift ™ p NSRRI Greenschist-facies phyllite, schist, quartzite, greenstone, and marble—Protoliths are Proterozoic(?) to middle(?) above Late Cretaceous and (o) early Tertiary time metagabbro, greenschist, and serpentinite of the Upper Cretaceous Valdez Group. Metamorphism occurred
Q{ Narrow . i UG Paleozoic in age. Metamorphism is bracketed between middle Paleozoic and Earl ly Cretaceous time Prehnite_pumpe“yite-facies semischist, metavolcanic rocks' schist, phyllite’ slatg, metalimestone’ and - Greenschist-facies marble, ﬂ'ﬂy“ite, metavolcanic l'OCkS, mica SChiSt, and metaplutoni ¢ rocks—M arble i s, in part. dUl'lng latest Cretaceous and (or) ear ly Tertiary time
e LPF(eT 2 o ]ap. - Prehnite-pumpellyite-facies argillite, semischist, quartzite, metalimestone, and metachert—Protoliths are metaconglomerate—Protoliths are Ordovician(?) to Early Mississippian in age. Metamorphism is thought to Devonian in age and may be as old as Cambrian; metaplutonic rocks are late Paleozoic in age. Metamorphism Polymetamorphosed low-pressure amphibolite-facies quartz-mica schist and gneiss—Protoliths and timing of initial
' 8 Ordovician to Devonian in age. Metamorphism is bracketed between Devonian and early Late Cretaceous time have occurred during late Early Cretaceous time may have occurred during late Paleozoic and (or) during Late Jurassic to Early Cretaceous time 1°W'Pf9559fe grgenschist—facies metamorphism are the same as those described immediately above. Subsequent
N ort ‘. D Greenschist-facies metasedimentary and metavolcanic rocks—Protoliths include Proterozoic and (or) Paleozoic - Amphibolite-facies heterogemeous assemblage of orthogneiss, amphibolite, metaplutonic rocks, schist and amphlbohte.-facxes metamorphism was associated with Eocene plutonism. Equivalent to (informal) Chugach
> @ 6Q angeroys Cape basement anfi overlying middle Paleozoic rocks. Metamorphism is bracketed between Mississippian and late Early phyllite—Unit consists of a fault sliver of unknown origin. Metamorphism bracketed between Paleozoic and late w I morphic complex of Hudson and Plafker (1982)
lg¢ * l 3.4 Yukon-Tanana upland (Yukon-Tanana and Seventymile terranes) Cretaceous time Tertiary time 4 Transitional greenschist- to amphibolite-facies schist, semischist, and amphibolite—Protoliths are interpreted to be

-

FESY I 555

155° 154°

Base from U.S. Geological Survey, 1: 2,000,000 National Atlas series;
Central Alaska, sheet 38-39; Northern Alaska, sheet 40-41; Southwestern
Alaska, sheet 42-43; Aleutian Islands, sheet44-45, 1967 (revised 1973)

Albers Equal Area Projection

158°

= [

AMP(eK) |

High-and Intermediate-pressure amphibolite-facies gneiss, schist, amphibolite, marble, and quartzite—Protoliths
include at least some Paleozoic rocks. Metamorphism is thought to have taken place during Late Triassic through
Early Jurassic time

Greenschist-facies schist and minor phyllite and metavolcanic rocks—Protoliths are thought to be of Paleozoic age.
Metamorphism is thought to have taken place during Late Triassic through Early Jurassic time

Transitional prehnite-pumpellyite- to greenschist-facies greenstone and associated metasedimentary and
metavolcanic rocks—Most protolith ages are unknown but sparse radiolarians and (or) conodonts are
Mississippian, Early Permian, and Late Triassic in age. Metamorphism took place during Early Jurassic time and
may have begun in latest Triassic time

N Prehnite-pumpellyite-facies quartzite, phyllite, metalimestone, and grit—Protoliths are Proterozoic and (or)

Paleozoic in age. Metamorphism is bracketed between Paleozoic and late Early Cretaceous time and may have
occurred during Early Cretaceous time

Undifferentiated prehnite-pumpellyite- and greenschist-facies quartzite, argillite, phyllite, and minor
metalimestone—Protoliths are Proterozoic and (or) Paleozoic in age. Metamorphism is bracketed between
Paleozoic and late Early Cretaceous time and may have occurred during Early Cretaceous time

Greenschist-facies schist, semischist, quartzite, marble, greenstone, and phyllite—Sedimentary protoliths are
Paleozoic in age; volcanic protoliths are in part Devonian in age. Metamorphism is bracketed between Paleozoic
and late Early Cretaceous time

Intermediate-pressure greenschist-facies quartzite, pelitic schist, felsic schist, mafic schist, calc-silicate rocks,
and rare marble—Protoliths are Proterozoic(?) and Paleozoic in age; volcanic protoliths are in part Devonian in
age. Metamorphism is bracketed between Paleozoic and late Early Cretaceous time and may have occurred
during Early Cretaceous time

Intermediate-pressure amphibolite-facies pelitic schist and gneiss, quartzite, orthogneiss, calc-silicate rocks,
marble, and amphibolite—Plutonic protoliths are Late Proterozoic and Mississippian in age. Metamorphism is
bracketed between Paleozoic and late Early Cretaceous time and may have occurred during Early Cretaceous time

Amphibolite-facies schist, gneiss, augen gneiss, amphibolite, quartzite, and minor marble—Volcanic protoliths are

Greenschist-facies phyllite, metaconglomerate, schist, quartzite, metalimestone, greenstone, and metavolcanic
rocks—Metalimestones contain Middle Devonian fossils. Metamorphism is bracketed between Middle Devonian

, and early Late Cretaceous time

*, Prehnite-pumpellyite- and (or) greenschist-facies metasedimentary rocks, greenstone, and metachert—Protoliths

— range in age from middle Paleozoic to mid-Cretaceous. Metamorphism occurred during Cretaceous time

Transitional low- to intermediate-pressure greenschist-facies phyllite, quartzite, metaconglomerate, metavolcanic
rocks, metalimestone, and minor metagabbro—Protoliths are proposed to be Jurassic and Cretaceous in age.

Metamorphism occurred during Cretaceous time

Transitional low- to intermediate-pressure amphibolite-facies schist, marble, quartzite, and minor amphibolite

and metaplutonic rocks—Unit also includes weakly metamorphosed plutonic rocks. Protoliths include Triassic

calcareous rocks and gabbroic dikes and sills of presumed Jurassic and Cretaceous age; weakly metamorphosed

(late-kinematic) plutonic rocks are of Late Cretaceous age. Metamorphism occurred during Cretaceous time

AREA SOUTH OF THE MCKINLEY AND DENALI FAULTS AND NORTH OF THE BORDER RANGES FAULT SYSTEM

Medium-grade rocks of the Peninsular, Wrangellia, and Alexander terranes

- Undifferentiated amphibolite- and greenschist-facies metavolcanic and metaplutonic rocks and subordinate
marble and pelitic schist—Protolith ages are unknown but presumably are late Paleozoic to Early Jurassic.
Metamorphism was probably associated with Early and (or) Middle Jurassic plutonism

Amphibolite-facies pelitic schist that has been retrograded to greenschist-facies assemblages—Protolith ages are
unknown but presumably are late Paleozoic to Early Jurassic. Amphibolite-facies metamorphism was probably
associated with Early and (or) Middle Jurassic plutonism. Retrograde metamorphism occurred sometime during
Early Cretaceous to Paleocene time

_ Undifferentiated greenschist- and epidote-amphibolite-facies tectonized oceanic rocks and blocks of metachert

and metabasalt in argillite matrix—Oceanic rocks include argillite, metachert, schist, amphibolite, marble, and
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Low-grade rocks of the Peninsular and Wrangeillia terranes and low- to high-grade flyschoid rocks inboard of the Wrangellia terrane

Laumontite-facies metagraywacke and metavolcanic rocks—Protoliths are Jurassic volcaniclastic sedimentary rocks
and volcanic rocks. Metamorphism probably was associated with and primarily preceded Jurassic plutonism
Prehnite-pumpellyite-facies: greenstone and volcaniclastic turbidites—Protoliths are Late Triassic in age.
Metamorphism bracketed between Late Triassic and early Tertiary time

Undifferentiated prehnite-pumpellyite- and greenschist-facies metavolcanic rocks, metalimestone, argillite,
metachert, greenstone:, metasedimentary rocks, and intermediate metaplutonic rock—Sedimentary and
volcanic protoliths are latte Paleozoic, Triassic, and Mesozoic in age; plutonic protoliths are Pennsylvanian in age.
Age of metamorphism may have varied within this unit. Metamorphism occurred sometime during Early Jurassic

: to Late Cretaceous time

Prehnite-pumpellyite-facies metamorphosed flyschoid rocks and tectonically interleaved fragments composed of

various metaigneous amd metasedimentary rocks—Flysch consists of metagraywacke, semischist, and argillite
of Late Jurassic to earlly Late Cretaceous age. Tectonic fragments consist of metachert, metalimestone,
metasedimentary rocks, and mafic to intermediate metavolcanic rocks; protolith ages range from Devonian to
durassic. Metamorphism occurred sometime during early Late Cretaceous to early Tertiary (latest Paleocene) time

Prehnite-pumpellyite-facies argillite, metagraywacke, metaconglomerate, metagabbro, and volcaniclastic
metasedimentary rocks—Unit forms lowest grade part of the Maclaren metamorphic belt. Protoliths are
dJurassic and Cretaceous fflysch. Metamorphism occured during Late Cretaceous and early Tertiary time

Intermediate-pressure greenschist-facies phyllite, metagraywacke, marble, quartzite, and greenstone—Unit forms
medium-grade part of thie Maclaren metamorphic belt. Protoliths are Jurassic and Cretaceous flysch and Triassic
carbonaceous sedimentary rocks, limestone, and mafic igneous rocks. Metamorphism occurred during Late
Cretaceous and early Tertiary time

Intermediate-pressure amphibolite-facies schist, gneiss, amphibolite, and metaplutonic rocks—Unit forms highest
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turbidites and tholeiite of Cretaceous, probably Late Cretaceous, age. Metamorphism occurred, perhaps more
than once, sometime during Cretaceous to Miocene time

Amphibolite-facies biotite gneiss, hornblende schist, and amphibolite—Protoliths and protolith and metamorphic
age constraints are the same as those described immediately above

Yakutat terrane

Laumontite- and prehnite-pumpellyite-facies metasandstone, argillite, and metaconglomerate and structurally
disrupted lenses—Protoliths of metasedimentary rocks were deposited in Late Cretaceous time. Lenses
(mélange) consist of Upper dJurassic(?) and Lower Cretaceous metachert, argillite, and sedimentary and volcanic
rocks and olistostromal blocks of older rocks. Unit is lowest grade part of a low-pressure-facies series.
Metamorphism occurred during latest Cretaceous and (or) early Tertiary time

Greenschist-facies slate, phyllite, and semischist—Unit is intermediate-grade part of a low-pressure-facies series.
Protoliths and protolith and metamorphic age constraints are the same as those described immediately above

Amphibolite- and epidote-amphibolite-facies metavolcanic rocks, schist, and minor metaconglomerate and

marble—Unit is highest grade part of a low-pressure-facies series. Protoliths and protolith and metamorphic age
constraints are the same as those described above for unit LPP(eTIK),

Ghost Rocks and Prince William terranes

Prehnite-pumpellyite-facies metagraywacke, argillite, metaconglomerate, metalimestone, greenstone, and
greenschist—Unit locally includes zones of mélange. Protoliths in the Kodiak area (Ghost Rocks Formation of
Moore and others, 1983) are Late Cretaceous to early Paleocene in age; protoliths in the rest of the unit (Orca
Group) are late Paleocene through early middle Miocene in age. Metamorphism occurred during early Tertiary
time

Polymetamorphosed low-pressure amphibolite-facies metasedimentary rocks—Protoliths and timing of initial



